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initiated into its facts and laws through acquaintance with everyday social applications" (p. 80). Dewey believed that applying this method was the most direct avenue to understanding science, economic, and industrial problems in present society. Dewey (1938) believed that students are largely the products of the application of science in production and distribution of commodities and services. Furthermore, Dewey posited that the process of "education through occupations" developed relationships among people and social groups. Fasheh's (1990) description of a community-based education expanded on Dewey's beliefs. Fasheh believed that the role of education in community transformation should be (a) informed by the real needs of the community, (b) creating a feeling of self-worth, empowerment, and self-acceptance, (c) to build human resources to be creative, life-long learners, and (d) to facilitate networking, communication, and the exchange of ideas and experiences among various groups. Further, Fasheh advocated that a curriculum be flexible and dynamic enough to provide a supportive environment for learners to develop their self-worth and respond to their various needs in a constantly changing environment. Feelings of self-worth should be connected to concrete things and to production that enhances life (Fasheh, 1990) .
The social-economic activities of America have changed since Dewey's assertions. As America's economy, political culture, and society evolved from being agricultural-industrial to technologicalinformational, fewer citizens see the value of agricultural knowledge and the education of the agricultural, food, fiber and natural resources systems (De Christopher, 1993) . Fasheh (1990) eloquently described this phenomena, "An education that responds to real needs, empowers people, builds networks, raises questions about assumptions and consequences, keeps oscillating between life and structures, and facilitates the transformation of mental and social structures is usually not compatible either with existing economic, political, and social orders or with the dominant values and mental patterns" (p. 34-35) . However, it is important that citizens in a democracy know and understand that the foundation of the economy and society rests on agricultural, food, fiber and natural resources systems because indigenous qualities of internal strength, "feeling at home" within the environment, and the ability to adapt to diverse conditions help species survive overtime (Fasheh, 1990) . Therefore, agricultural, food, fiber and natural resources systems provide concrete and production-oriented topics worthy of study in today's curriculum. Mawby (1985) suggested "few issues are of greater importance to the world than adequate food supplies, proper food use, and knowledge about the components of the agricultural industry" (p. 7).
Several educators have recommended for many years that agriculture should be taught in the elementary school curriculum (Fox, 1932; Herr, 1968; Keenan, 1970; Shively, 1936; Snowden & Shoemake, 1973; Swan & Donaldson, 1970) . Recently, as a result of a strategic planning effort, the National Council for Agricultural Education (1999), stated that "agricultural education envisions a world where all people value and understand the vital role of agricultural, food, fiber and natural resources systems in advancing personal and global well-being" and that "agricultural education prepares students for successful careers and a lifetime of informed choices in the global agricultural, food, fiber and natural resources systems." The National Council for Agricultural Education recommended that to achieve its vision and mission, agricultural education "must engage in a global social contract to serve the needs of society, improve the quality of the environment, build leadership and collaboration, and develop new approaches to new challenges." Because 6% of the school population successfully completes agricultural coursework, teachers, agricultural groups, and educational organizations must collaborate to implement an integrated, contemporary agriculturalbased curricula for the other 94% of students to have the knowledge required for a lifetime of informed choices in agricultural, food, fiber and natural resources systems (National  Council  for  Agricultural  Education, 1999) .
Currently, several researchers have researched Dewey's philosophy for integrated, thematic, applied, contextual, and authentic pedagogy. Lynch (1999a) found that citizens wanted career education and work skills included as critical components in the K-12 curriculum. Lynch found that students learned better when they were shown connections between that which must be learned and how it is used in the real world. "Most students need context to understand, learn, and remember" (Lynch, 1999a, p. 5.16) . It is imperative that children be taught an integrated curriculum in their early years because "what is learned…how it is learned…and adapting in the early years is the greatest predictor for subsequent success in education and in workplaces" (Lynch, 1999a, p. 4.4) . Good connections between the subjects taught in school, home, and communities during the early years comprise a critical foundation to continuing education and lifelong learning because the process of creating connections in the brain is most pronounced between the ages of 2 and 11 (Lynch, 1999a) . Therefore, children need to be taught age-appropriate career information that connects education to applications in the real world (Lynch, 1999a) . Newmann and Wehlage (1995) found that authentic pedagogy helped students make connections to the world beyond the classroom. Authentic pedagogy boosted the academic performance of elementary, middle, and high school students equitably among all social backgrounds in both mathematics and social studies (Newmann & Wehlage, 1995) . Authentic pedagogy promoted high quality intellectual work because it required students to think, develop in-depth understanding, and apply academic learning to important, realistic problems (Newmann & Wehlage, 1995) . Instructional practices that promote qualitylearning experiences for students commonly integrate academic content and the context of career, business, and technical studies. The U.S. Department of Education (1999) advocated that, "integration provides instruction in a meaningful, relevant setting that will improve student motivation, promote active learning, and ultimately raise student achievement" (p. 9). Kaufman et al. (2000) found that students who perceived their academic and vocational teachers were working together had greater achievement in math, reading and writing skills. There were also some indications that students doing joint projects with both a vocational and academic teacher improved a school's academic achievement (Kaufman et al., 2000) . All teachers in all schools must include the study of agriculture in a relevant, integrated instructional approach for all students to achieve conversational literacy in agricultural, food, fiber and natural resources systems (National Council for Agricultural Education, 1999) . Specifically, the National Council for Agricultural Education (1999) identified two goals that will require inter-disciplinary integration among teachers: (a) "All students have access to seamless, lifelong instruction in agriculture, food, fiber and natural resource systems through a wide variety of delivery systems and educational settings," and (b) "all students are conversationally literate in agriculture, food, fiber and natural resource systems." Elementary and middle school teachers suggested that direct instruction about agricultural, food, fiber, and natural resources systems begin in the early elementary school curriculum and that a thematically-based, integrated curriculum would be an effective way to increase agricultural awareness in schools (Trexler, Johnson, & Heinze, 2000) . Therefore, Agricultural awareness was operationally defined as experiencing or exploring agriculture as it relates to the subject matter being studied or context of life being lived, and the ability to identify the connections of agriculture to areas of study or life.
Agricultural educators have learned that teachers and students vary in their perceptions and knowledge of agriculture. According to some authors, elementary teachers have little knowledge of agriculture (Swan & Donaldson, 1970; Terry, Herring, & Larke, 1992) . However, it has been shown that preservice elementary teachers, (Humphrey, Stewart, & Linhardt, 1994) , elementary teachers (Knobloch & Martin, 2000a) , and secondary education teachers (Harris & Birkenholz, 1996) were knowledgeable of and had positive attitudes toward the industry of agriculture. Trexler et al. (2000) found that teachers believed schools play an important role in food system education.
Although teachers believed that understanding the connections between humans and the environment was important, they acknowledged that students do not comprehend the food production, distribution, and preservation system and few teachers felt the need to educate students about the connections between people, soil, and food (Trexler et al., 2000) . Trexler et al. (2000) found that elementary teachers perceived that their students did not understand where their food came from and did not care how it arrived at their meals. In addition, students lacked basic knowledge of agriculture according to Horn and Vining (1986, cited in Herren & Oakley, 1995) and had sketchy understandings of biological concepts related to pests (Trexler, 2000) .
A teacher's background and experience play a significant role in educating students about agriculture. The literature indicates that teachers with agricultural experience had more agricultural knowledge and more accurate perceptions of agriculture (Humphrey et al., 1994; Terry et al., 1992) . Further, preservice elementary teachers with agricultural experience were more confident in teaching agriculture (Humphrey et al., 1994) and had deeper understandings of pest-related concepts (Trexler & Heinze, 2000) . Inexperience and unfamiliarity with agriculture and with teaching outside of the school hindered elementary teachers from integrating agricultural concepts into their curriculum (Trexler & Hikawa, 2000) .
A teacher's knowledge, attitude, and expectations of a new curriculum are related to the amount of new curriculum taught (Rudd & Hillison, 1995) . Furthermore, elementary teachers in Michigan were sometimes comfortable using the problemsolving method, connecting science teaching to community problems, and using agriculture as a context for science (Trexler & Suvedi, 1998) . Moreover, these teachers moderately supported the concept that science can be taught through agricultural examples (Trexler & Suvedi, 1998) . Balschweid, Thompson, and Cole (1998) found that K-12 teachers perceived their students were most interested in animals, crops, and food processing. Trexler et al. (2000) found that elementary school teachers wanted to teach students how to make better consumer choices about their food. Elementary teachers in Texas taught agricultural knowledge and concepts approximately eight hours a year according to Terry et al. (1992) and elementary teachers in Iowa were using agricultural activities in their instruction (Knobloch & Martin, 2000a) . However, Trexler et al. (2000) found that elementary school teachers made limited connections between the food system and the curriculum. Although elementary teachers taught issues related to agriculture, their class discussions did not contain agricultural, food, fiber, and natural resources systems content (Trexler et al., 2000) .
Intervention programs with elementary teachers have seen some positive results. Trexler and Suvedi (1998) found that teacher perceptions of agriculture and confidence about integrating agriculture into science improved after a curriculum intervention program on science and agriculture. Moreover, teachers were more comfortable to integrate agricultural activities in the curriculum if they received background materials, educational training, resources, and support (Trexler et al., 2000) . Balschweid et al. (1998) found that 90% of the elementary and secondary teachers who participated in an agricultural literacy inservice program integrated agriculture into at least one of their lessons. Wilhelm, Terry, and Weeks (1999) concluded that teachers who participated in the Oklahoma summer institute on Agriculture in the Classroom (AITC) integrated agriculture in their classrooms and used a wider variety of agricultural resources than non-participants. Herren and Oakley (1995) concluded that elementary teachers who were taught how to integrate AITC resources reported higher student achievement of agricultural concepts. On the other hand, insufficient training was a barrier to elementary teachers' progress in integrating agriculture into the curriculum (Trexler & Hikawa, 2000) .
The role of the teacher has been very important for integrating agriculture in the elementary curriculum (Terry et al., 1992) . Tenably, if teachers are change agents for integrating agriculture into the elementary curriculum, then their characteristics and perceptions would affect the extent of integrating agriculture into the elementary curriculum. This study was based on the premise that "values, attitudes, needs, and wishes, as well as impulses and motives, are projected upon objects and behaviors outside of the individual" (Kerlinger, 1973, p. 514) . Therefore, people perceive the world through their own set of values, beliefs, attitudes, and intentions, which lead to behaviors (Fishbein & Azjen, 1975) . Although some researchers (Humphrey et al., 1994; Terry et al., 1992; Trexler & Heinze, 2000; Trexler & Hikawa, 2000; Trexler et al., 2000) studied pre-service and in-service elementary teachers' knowledge and perceptions of agriculture, the agricultural education profession has not sufficiently investigated elementary teachers' characteristics and their perceptions toward integrating agriculture into the curriculum related to the extent they conducted agricultural activities in their pedagogy.
Purpose and Objectives
The purpose of this study was to explore teacher characteristics explaining the extent of integrating agriculture into the elementary curriculum. The objectives addressed were to: (a) describe the teachers in the population based on selected characteristics; and (b) explain the percent of variability in the sum of variables related to the number of agricultural awareness activities conducted related to selected characteristics of elementary teachers in east-central Iowa. The independent variables investigated in the study were degree of education, grade level, agricultural classes, agricultural experience, and perceptions toward integrating agriculture.
The dependent variable of this study was the number of agricultural awareness activities conducted.
Procedures
The target population of the study was elementary teachers in a seven county educational service area in east-central Iowa. There were 52 school districts in the target population. The districts ranged in size from being small with six students to the second largest school district in Iowa with over 17,000 students. The mean size of the school districts in the sample was 5,725 students per district. The Grant Wood Area Education Agency mailing list of teachers served as the frame. There were 2,067 teachers in the frame who taught in 33 public school districts and 19 private school districts. An equal-probability-of-selection method sample of 689 teachers was selected using a systematic sampling method (Babbie, 1990) .
The instrument used to collect the data for this study was a mailed questionnaire containing 72 items in three parts. The researchers created the instrument (Knobloch, 1997). Part 1 contained 14 items related to beliefs about integrating agriculture into elementary classes. Perceptions were measured using a 5-point summated rating scale.
Teachers were asked to respond to each statement using the following rating scale: Strongly Disagree (SD = 1), Disagree (D = 2), Neutral (N = 3), Agree (A = 4), and Strongly Agree (SA = 5). Part 2 contained 48 items regarding agricultural activities in the classroom (Knobloch & Martin, 1998) . The activities related to general agriculture and the seven career areas of agriculture-agricultural mechanics, agricultural processing, agricultural production, agricultural sales and services, forestry, horticulture, and natural resources and conservation (Newcomb, McCracken, & Warmbrod, 1993) . The teachers were asked to respond to the number of times that they had conducted the activities in their instruction during the past year. Their choices were Never = 0, Once a year = 1, Twice a year/once a semester = 2, and Three or more times a year = 3. Part 3 contained 10 items related to demographic information and teacher characteristics.
Content and face validity were established by a panel of elementary teachers, a school superintendent, a professional accountant, and faculty members of the Department of Agricultural Education and Studies at Iowa State University. Items related to the agricultural activities were teaching ideas developed by elementary teachers in the Iowa Teachers' Academy on Agricultural Awareness workshops. The instrument was reliable (Nunnally, 1967) because it yielded a post hoc Cronbach's alpha of .88 for the items related to Integration of Agriculture.
Questionnaires were sent to the elementary teachers at their school addresses. A follow-up postcard was sent as a reminder 10 days after the initial mailing. Forty-five percent of the teachers (311/689) returned the questionnaire. Because some questionnaires were returned blank or partially completed, the data sample consisted of 281 questionnaires (41% response rate). One plausible reason for the lower response rate was because there was not enough time to send subsequent followup reminders due to the end of the school year. Non-response error was controlled by the "double-dip" method (Miller & Smith, 1983) . Five percent of the non-respondents were randomly sampled. Their responses were compared to respondents using summated means. T-tests indicated no significant differences between the nonrespondents' and respondents' responses on 10 randomly selected items.
Analysis of Data
Correlational-regression statistics were used to analyze the data. The data set was analyzed using SPSS. Negatively worded items were reverse coded in the summations of the conceptual perception domain. Summated means and standard deviations were calculated for the composite score of the overall attitude of elementary teachers toward the integration of agriculture and the total number of agricultural awareness activities conducted.
Stepwise multiple linear regression statistics were used to analyze the data. Categorical independent variables were dummy coded. Relationships were described using the Pearson productmoment coefficient. Means and standard deviations were reported with each coefficient. The alpha level was established a priori at .05. Effect size was calculated and interpreted using Cohen's (1988) criteria.
Results
Ninety percent (n = 274) of the teachers were female and 10% were male (n = 27). Sixty-two percent (n = 171) of the teachers had a bachelor's degree and 38% (n = 103) of the teachers had a master's degree. The grade levels taught by the elementary teachers were 38% for kindergarten through second grade and 62% for third to sixth grades. The years of teaching experience of the teachers in the sample were evenly distributed among the categories of teaching experience. Thirty-nine elementary teachers (14%) had taken agricultural classes, workshops, or in-service programs. One hundred fifty-six elementary teachers (57%) had agricultural experience. Half of the teachers (n = 136) in the sample taught in rural community; one-fourth (n = 67) taught in a metropolitan community; and onefourth (n = 67) taught in an urban community. Many teachers taught more than one grade level and more than one subject. Elementary teachers had positive perceptions regarding integrating agriculture into the elementary curriculum.
The integration of agriculture domain represented 14 items related to the integration of agriculture into the elementary curriculum, e.g., agriculture would enhance the curriculum; there is no time to teach agriculture in the elementary curricula; agriculture can be taught in any subject matter area; and, elementary school teachers are not trained to teach agriculture. The mean of this domain was 3.74 (SD = 0.44). Two hundred twenty-eight teachers (81%) indicated that they had conducted agricultural activities in their instruction at least once during the school year. In general, elementary teachers conducted 40 agricultural awareness activities in their curriculum during the school year reported. Some examples of the activities were recycled paper and discussed renewable resources; discussed an agricultural issue about the environment; viewed birds or wildlife; identified types of trees in a forest; and, identified the ingredients from a food label.
In a prior study (Knobloch & Martin, 2000b) , relationships between four selected teacher characteristics were found to be significant with the number of agricultural awareness activities conducted (Table 1) . The four teacher characteristics (degree, grade level (K-2), agricultural classes, and agricultural experience) and the perception of integrating agriculture domain (integration perception) were entered into a stepwise, multiple linear regression model ( Table 2 ). The full model was significant (p = .032) excluding the independent variabledegree.
The variables of integration perception, grade level (K-2), agricultural classes, and agricultural experience explained 20% of the variance in the number of agricultural awareness activities conducted. This relationship (r 2 = .20) had a large effect size (Cohen, 1988) . Integration perception accounted for 7.8% unique variance, grade level (K-2) accounted for 4% unique variance, agricultural classes accounted for 2.4% unique variance, and agricultural experience accounted for 1.4% unique variance. An examination of the residuals showed the assumptions were not violated. Furthermore, there was no concern of multicollinearity (lowest tolerance factor = .928; highest VIF = 1.07). 
Conclusions and Recommendations
Elementary teachers in this study had positive perceptions about integrating agriculture into their pedagogy and curriculum. This finding was consistent with the recommendation that agriculture should be integrated into the elementary curriculum (Birkenholz et al., 1994; DeChristopher, 1993; Dewey, 1938; Frick et al., 1995; Leising & Zilbert, 1994; Lynch, 1999a; National Council for Agricultural Education, 1999; National Research Council, 1988; Terry et al., 1992; Trexler et al., 2000) . The regression model was congruent with Fishbein and Ajzen's (1975) theory, which supports the implication that elementary teachers with positive beliefs about the consequences of integrating agriculture leads to positive attitudes and subjective norms, thus, leading to intentions and behaviors of integrating agriculture into their instruction. Therefore, the elementary teachers' positive perception of the integration of agriculture into their curriculum and pedagogy tenably explained why many teachers conducted agricultural activities in their instruction.
The characteristics of elementary teachers that explained 20% of the variance in the number of agricultural activities conducted in the elementary curriculum were their perceptions toward integration, if they taught grades K-2, if they had taken agricultural classes or workshops, and if they had agricultural experience.
The finding that elementary teachers with positive perceptions of integrating agriculture into their curriculum were more likely to conduct agricultural activities in their classrooms supported research conducted by Rudd and Hillison (1995) , who found that teachers' attitudes related to the amount of new curriculum that was taught. Elementary teachers' perception about integration was the most significant variable explaining the extent which agricultural activities were integrated into the curriculum.
Further, elementary teachers who taught in the lower grade levels were more likely to integrate agriculture in their instruction and was consistent with findings by Trexler et al. (2000) and Lynch (1999a) . The finding that teachers who have participated in agricultural classes, workshops, or intervention education programs was consistent with the findings of Balschweid et al. (1998) , Trexler and Suvedi (1998) , Trexler et al. (2000) , and Wilhelm et al. (1999) .
Moreover, the finding that agricultural experience contributed to teachers more likely to integrating agriculture in their instruction related to Humphrey et al.'s (1994) conclusion that teachers with agricultural experience were more confident in teaching agriculture, and that experience relates with deeper conceptual understanding (Trexler & Heinze, 2000) .
The findings and conclusions of this study should be considered in the development of intervention programs for preservice and inservice teachers, by teacher education programs, agriculture teachers, and state department of education consultants. Journal of Agricultural Education, 41(1), [30] [31] [32] [33] [34] [35] [36] [37] [38] 
